
AD-A236 263
1111111' Final Report

September 1989

DTIC
ELECTE

EVT 3N 04 1991 U

TRANSPORTABILITY TESTING

OF THE

ARMY TACTICAL MISSILE SYSTEM

(ATACMS) O
to

RPWpm For

U.S. MW~ Mku" Comm"d
ATMN AMCPM-AT-T 3.

oddlassArsKd , AL 3I6-366
US ARMY

'6__ _ _ _ _ _ _ _ _ _ _ _ARMAMENT
i I i'MUNITIONS

EVALUATION DIVISION CHEMICAL COMMAND
usi ARMY DEfeNSE Aum"IIOWSAVANNA, ILLINOIS 61074-9639 CE"NTE ANC SCHOOL

6Lmil 

-
naa 

-i



AVAILABILITY NOTICE

A complimentary copy of this report is furnished each attendee on

automatic distribution. Additional copies or authority for reprinting

may be obtained by written request from Director, U.S. Army Defense

Ammunition Center and School, ATTN: SMCAC-DEV, Savanna, IL 81074-9839.

DISTRIBUTION INSTRUCTIONS

Destroy this report when no longer needed. Do not return.

Citation of trade names in this report does not constitute an official

endorsement.

The information contained herein will not be used for advertising

purposes.



UNCLASSIFIED

SECURITY CLASSIFICATION OF THIS PAGE

REPORT DOCUMENTATION PAGE OMBNO. 0M"O 0
Ia. REPORT SECURITY CLASSIFICATION lb. RESTRICTIVE MARKINGS

UNCLASSIFIED
2&. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION/AVAILABILITY OF REPORT

2b. DECLASSIFICATION /DOWNGRADING SCHEDULE UNLIMITED

4. PERFORMING ORGANIZATION REPORT NUMBER(S) S. MONITORING ORGANIZATION REPORT NUMBER(S)

EVT 37-88

6a. NAME OF PERFORMING ORGANIZATION 6b. OFFICE SYMBOL 7a. NAME OF MONITORING ORGANIZATION
U.S. Army Defense Ammunition (If applicable)

Center and School SMCAC-DEV

6c. ADDRESS (City, State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)
ATTN: SMCAC-DEV
Savanna, IL 61074-9639

B. NAME OF FUNDING/SPONSORING Bb. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGANIZATION (if applicable)

U.S. Army Missile Command AMCPM-AT-T

Sc. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
ATTN: AMCPM-AT-T PROGRAM PROJECT TASK WORK UNIT

Redstone Arsenal, AL 35898-5650 ELEMENT NO. NO. NO. rCCESSION NO.

11. TITLE (Include Security Classifflcaton)

Transportability Testing of the Army Tactical Missile System (ATACMS)

QZ. PERSONAL AUTHOR(S)
A.C. McIntosh, Jr.

13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Year, Month, Day) 1S. PAGE COUNT
FINAL FROM TO 1988 September 185

16. SUPPLEMENTARY NOTATION

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP jSUB-GROUP

19 ABSTRACT (Condtue on reere if nece=sary and *dent& by block number)

The U.S. Army Defense Ammunition Center and School (USADACS), Evaluation Division
(SMCAC-DEV), has been tasked by the U.S. Army Missile Command (MICOM), AMCPM-AT-T, Redstone

Arsenal, AL to test the Army Tactical Missile System (ATACMS) in various shipping configur-

ations and modes. Shipping configurations consisted of: six equivalent mass missiles

blocked and braced in a boxcar; four mass equivalent missiles in a Military Van (MILVAN)

secured to a load and roll pallet (LRP) with commercial web straps; four inert missiles

secured to a flatrack with metal strap; and four secured to a military M871 semitrailer with
nuclear straps. Containerized modes of transportation were subjected to rail, road, and

Shipboard Transportation Simulator (STS) tests. Accelerometer data was recorded for all

rail impact tests, the road hazard course, and the washboard course.

20. OtSRIIUT"/AVAILABIUTY OF ABSTRACT ' 21. ABSTRACT SECURITY CLASSIFICATION

13UNCaAssimopiNUMrro C3 SAME AS RlPr. O TIC USERS UNCLASSIFIED

'2MISMOS.' IXef1,' Rfft, Evaluation Division 22b. TELEPHONE (/nude Area Code) 22c. OFFICE SYMBOL
815273-8928 1SMCAC-DEV I

DO 1473, JUN N8 oftwo are obhte. SECURITY CLASSIFICATION OF THIS PAGE

UNCLASSIFIED
i

M 6 - _ _



U.S. ARMY DEFENSE AMUNITION CENTER AND SCHOOL
Evaluation Division

Savanna, IL 81074-9639

REPORT NO. EVT 37-88

TRANSPORTABILITY TESTING OF THE

ARMY TACTICAL MISSILE SYSTEM (ATACMS)

TABLE OF CONTENTS

PART PAGE NO.

1. INTRODUCTION ............................................. 1-1

A. Background ........................................... 1-1

B. Authority ............................................ 1-1

C. Objective ............................................ 1-2

D. Conclusions .......................................... 1-1

E. Recommendations ...................................... 1-2

2. ATTENDEES ................................................ 2-1

3. TEST PROCEDURES .......................................... 3-1

4. TEST RESULTS ............................................. 4-1

5. BLOCKING AND BRACING PROCEDURES .......................... 5-1

Acoession Foro

NTIS GRA&I
DTIC TAB 0
Unannounced 0
Justitfioatlon

DIMByccpy DistrLbutton/
Availability Codes

Avail end/or
blt 1

hL



PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center and School (USADACS),

Evaluation Division (SMCAC-DEV). has been tasked by the U.S. Army Missile

Command (MICOM), ACPM-AT-T, Redstone Arsenal, AL to test the Army Tactical

Missile System (ATACMS) in various shipping configurations and modes.

Shipping configurations consisted of: six equivalent mass missiles blocked

and braced in a boxcar; four mass equivalent missiles in a Military Van

(MILVAN) secured to a load and roll pallet (LRP) with commercial web straps;

four inert missiles secured to a flatrack with metal strap; and four secured

to a military M871 semitrailer with nuclear straps. Containerized modes of

transportation were subjected to rail, road, and Shipboard Transportation

Simulator (STS) tests. Accelerometer data was recorded for all rail impact

tests, the road hazard course, and the washboard course.

B. AUTHORITY. This test was conducted in accordance with mission

responsibilities delegated by the U.S. Army Armament. Munitions and Chemical

Command (AMCCOM), Rock Island, IL 81299-0000. Reference is made to Change 4,

4 October 1974, to AR-740-1, 23 April 1971, Storage and Supply Operations;

AMCCOM-R 10-17, 13 January 1986, Mission and Major Functions of USAACS.

C. OBJECTIVE. The objective of these tests was to determine if the

outloading procedures developed for the ATACMS provided suitable protection in

a road, rail, and ship transportation environment. The tests performed on

different ATACMS shipping configurations were: Rail Impact Test, Road Hazard

Course, Road Trip, and Washboard Course.

D. CONCLUSIONS. All test configurations (boxcar, MILVAN, flatrack, and M871

semitrailer) passed the rail, road (hazard, trip, and washboard), and

STS tests.
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E. RECOEWNATIONS. It is recommended that all outloading procedures be

adopted for shipping ATACUS as follows: in a boxcar; LEP stowed inside a

MILVAN f or transportation on Trailer-on-f latcar (TOFC), semitrailer and ship;

on a flatrack for transportation on TOMC semitrailer and ship; and on an M871

tactical trailer secured with web straps. The outloading text procedures

contained in this report were used for testing purposes and are not the final

approved outloading procedures. They are not to be used for outloading.
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PART 3

TEST PROCEDURES

A. RAIL IMPACT TEST. The test load or vehicle should be positioned in/on a

railcar. For containers, the loaded container shall be positioned on a

container chassis and securely locked in place using the twist locks at each

corner. The container chassis shall be secured to a railcar. Equipment

needed to perform the test includes the specimen (hammer) car, five empty

railroad cars connected together to serve as the anvil, and a railroad

locomotive. These anvil cars are positioned on a level section of track with

air and hand brakes set and with the draft gear compressed. The locomotive

unit pulls the specimen car several hundred yards away from the anvil cars,

then pushes the specimen car toward the anvil at a predetermined speed,

disconnects from the specimen car about 50 yards away from the anvil cars, and

allows the specimen car to roll freely along the track until it strikes the

anvil. This constitutes an impact. Impacting is accomplished at speeds of 4,

6, and 8 miles per hour (mph) in one direction and at a speed of 8 mph in the

opposite direction. The 4 and 6 mph impact speeds are approximate; the 8 mph

speed is a minimum. Impact speeds are to be determined by using an electronic

counter to measure the time required for the specimen car to traverse an

11-foot distance immediately prior to contact with the anvil cars.

B. HAARD COURSE. The specimen being tested will be subjected to the road

hazard course. Using a suitable truck/tractor or tactical vehicle, the

vehicle/specimen of test method No. 1 shall be towed/driven over a hazard

course two times at a speed of approximately 5 mph. The speed may be

increased or decreased, as appropriate, to produce the most violent load

response.

C. ROAD TRIP. Using a suitable truck/tractor and trailer, or tactical
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vehicle, the tactical vehicle/specimen load shall be driven/towed for a total

distance of at least 30 miles over a combination of roads surfaced with

gravel, concrete, and asphalt. Test route shall include curves, corners,

railroad crossings, cattle guards, stops, and starts. The test vehicle shall

travel at the maximum speed suitable for the particular road being traversed.

except as limited by legal restrictions. This step provides for the tactical

vehicle/specimen load to be subjected to three full airbrake stops while

traveling in the forward direction and one in the reverse direction while

traveling down a 7 percent grade. The first three stops are at 5, 10, and

15 mph, while the stop in the reverse direction is of approximately 5 mph.

D. WASHBOARD COURSE. Using a suitable truck/tractor, and/or tactical

vehicle, the specimen shall be driven/towed over the washboard course at a

speed which produces the most violent response in the particular test load (as

indicated by the resonant frequency of the suspension system beneath the

load).

E. SHIPBOARD TRANSPORTATION SIMULATOR. The test load (specimen) shall be

positioned on the STS and securely locked in place using the cam lock at each

corner. Using the procedure detailed in the operating instruction, the STS

shall be started oscillating at an amplitude of 30 degrees plus or minus

2 degrees, either side of center and a frequency of 2 cycles-per-minute

(30 seconds plus 2 seconds total roll period). This frequency shall be

observed for apparent defects that could cause a safety hazard. The frequency

of oscillation shall then be increased to 4 cycles-per-minute

(15 seconds plus I second roll period), and the apparatus operated for two

hours. If an inspection of the load does not indicate an impending failure,

the frequency of oscillation shall be further increased to 5 cycles-per-minute

(12 second plus I second cycle time), and the apparatus operated for four

hours. The operation does not necessarily have to be continuous; however, no
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change or adjustments to the load or load restraints shall be permitted at any

time during the test. After once being set in place, the test load (specimen)

shall not be removed from the apparatus until the test has been completed or

is terminated.
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PART 4

TEST RESULTS
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RAIL IMPACT TEST

TEST NO. 1 DATE: 30 MAY 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 channels of instrumentation.

TEST CAR NO: RBOX 40247 LT. WT. 83,100 POUNDS

LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN WT. 95,100 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

1 Forward 3.96 Impact end moved 3/16 inch.
Middle rack moved 3/4 inch.
Far end moved I inch.

2 Forward 6.45 Impact end moved 9/16 inch
which broke the 2 x 6 vertical
support at the end of the
rubber skid. Center pods
moved 2-5/8 inches and
completely broke off the 2 x 6
vertical supports on the
impact end of the center pods.
Rear end of load shifted 2-5/8
inch.
LOAD FAILED.
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RAIL IMPACT TEST
TEST NO. 2 DATE: 31 May 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 channels of instrumentation and
with doubled 2 x 6 vertical supports.

TEST CAR NO: RBOX 40247 LT. WT. 63,100 POUNDS

LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN WT. 95,100 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

Forward 4.65 Impact end move . inch.
Middle pod moved 1-1/4 inches.
Gap at forward end 1-1/2
inches.
At impact end and at first
gate, the steel under the
rubber skids cut into the
2 x 6 verticals. The end gate
at the impact end resulted in
the steel cutting and
fracturing the first 2 x 6 it
contacted. FAILURE.

2 Forward 4.50 Impact end moved 3/4 inch.
Middle moved 1 inch. End
moved two inches.
Second impact increased
penetration of the steel on
rubber skid into the wood.
FAILURE.
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RAIL IMPACT TEST

TEST NO: 3 DATE: 07 JUNE 1989

TEST SPECIMEN: ATACMS in a boxcar with 12 instrumentation channels. Braced
load with triangle piece of plywood at steel angle.

TEST CAR NO: RBOX 40247 LT. WT. 63,100 POUNDS

LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN WT. 95,100 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

1 Forward 4.26 Load moved one inch breaking
through triangle piece of
plywood. Cut 3/8 inch into
plywood.

2 Forward 6.41 Rear pod moved 3/4 inch.
Angle cut into plywood.
FAILED.
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RAIL IMPACT TEST

TEST NO: 4 DATE: 13 JUNE 1989

TEST SPECIMEN: ATACMS in a boxcar with dunnage full height of 2 layers and
has a hardwood piece of dunnage against the rubber skids and
steel angles.

TEST CAR NO: RBOX 40247 LT. WT. 63,100 POUNDS

LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN WT. 95,100 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

1 Forward 4.41 Middle moved 3/8 inch.
Impact end moved 1/8 inch.

Tended hardwood dunnage approx
1/32 inch.

2 Forward 6.43 Middle moved 1/8 inch. Impact
end dented hardwood 1/16 inch.

3 Forward 8.52 No Change.

4 Reverse 8.33 Moved 3/4 inch at center.
Moved one inch at impact end.
Measured 1/16 inch into hard

wood at end impacted at 4, 6,
and 8 mph.
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RESULTS FROM THE RAIL IMPACT TEST OF THE ATACMS
DATE: 13 JUNE 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION ON FORWARD. BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH GSs MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 -1.99 71.93 .0830

IMPACT 2 6.43 -2.10 57.07 .0789

IMPACT 3 8.52 -3.12 48.25 .1095
IMPACT 4 (REVERSE) 8.33 -6.00 24.21 .0842

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS 6'S-SECONDS

IMPACT 1 4.41 -. 16 18.73 .0018
IMPACT 2 6.43 -. 15 15.04 .0015 7

IMPACT 3 8.52 -. 17 21.51 .0019
IMPACT 4 (REVERSE) e.33 -.92 20.64 .0151

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 -. 56 17.63 .0054
IMPACT 2 6.43 .70 14.83 .0048
MPACT 3 8.52 1.27 17.09 .0052

IMPACT 4 (REVERSE) 8.33 -3.25 29.15 .0587

TAPE CHANNEL 4 LONGITUDINAL ACCELERATION ON CENTER BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH 6'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 -2.08 61.08 .0809
IMPACT 2 6.43 -2.28 60.58 .0888
IMPACT 3 8.52 -3.23 47.42 .1104
IMPACT 4 (REVERSE) 8.33 3.66 36.02 .0920

4-6h 1L ,... .......... . . . . .



TAPE CHANNEL 5 a LATERAL ACCELERATION ON CENTER BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41
IMPACT 2 6.43 -. 02 28.92 .0004
IMPACT 3 8.52 -.02 26.91 .0002
IMPACT 4 (REVERSE) 8.33 .55 37.32 .0128

TAPE CHANNEL 6 a RAIL COUPLER FORCE

TEST SPEED PEAK VALUE DURATION AREA
MPH POUNDS MILLISECONDS POUNDS-SECONDS

IMPACT 1 4.41 152293.45 65.45 6651.00
IMPACT 2 6.43 210357.91 54.41 7095.99
IMPACT 3 8.52 256711.25 55.83 9281.65
IMPACT 4 (REVERSE) 8.33 211641.78 48.95 8617.17

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON CENTER BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 -.59 24.85 .0116
IMPACT 2 6.43 -. 15 34.56 .0031
IMPACT 3 8.52 -. 10 27.84 .0015
IMPACT 4 (REVERSE) 8.33 -. 08 23.96 .0014

TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 -1.99 62.24 .0786
IMPACT 2 6.43 -2.17 57.29 .0847
IMPACT 3 8.52 -3.15 46.49 .1112
IMPACT 4 (REVERSE) 8.33 3.23 40.67 .0939

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.41 .14 32.38 .0029
IMPACT 2 6.43 .14 28.12 .0022
IMPACT 3 8.52 -7.30 107.21 .2398
IMPACT 4 (REVERSE) 8.33 -8.37 95.15 .3773
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TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G S MILL ISECONDS G S-SECONDS

---------------------- ----- ---------- ----------- ------------
IMPACT 1 4.41 -.20 17.48 .0016
IMPACT 2 6.43 .3e 15.70 .0031
IMPACT 3 8.52 .77 16.79 .0055
IMPACT 4 (REVERSE) 8.33 .79 15.36 .0043

';FE CHANNEL It : LONGITUDINAL ACCELERATION ON CAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMFACT 1 4.41 -. 94 7-'.40 .0335
iMPACT 2 6.43 -1.22 38.69 .0272
IMPACT 3_. 8.52
IMPACT 4 (REVERSE) 8.33

-,PE ->iANNEL 12 : LATERAL ACCELERATION ON CAR FLOOR

TT SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

?PACT 1 4.41 -. 04 14.29 .0002
IMPACT 2 6.43 .07 22.'47 0009
'MPACT Z 8.52.1 -.16 -33.44 .0036
IMPACT 4 (REVERSE) 8.33 -8.21 140.55 .7469

>::FE CHANNEL 14 : VERTICAL ACCELERATION ON CAR FLOOR

SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

MI:,CT 1 4.41 -.29 18.60 .0 31
IFACT 2 6.43 -. 32 12.01 .0018

3 8.52 -2.86 22.20 .4407
I jFA T 4 (REVERSE) 8.33 -3.05 97.65 .1653

,4OTES:
***.**: DATA NOT AVAILABLE.
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RAIL IMPACT TEST

TEST NO. 5 DATE: 11 JULY 1989

TEST SPECIMEN: ATACMS in Boxcar

TEST CAR NO. RBOX 40247 LT. WT. 63,100 POUNDS

LADING AND DUNNAGE WT. 32,000 POUNDS

TOTAL SPECIMEN WT. 95,100 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

1 Forward 4.49 Middle moved forward 1/4 inch.

2 Forward 6.29 Gap at forward end 1/2 inch.

3 Forward 8.33 Second strut was dislodged.
Put in wrong position during
loading.

4 Reverse 8.19 No damage.
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RESULTS FROM RAIL IMPACT TESTING
OF ATACUS IN BOXCAR
DATE: 11 JULY 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -1.74 47.38 .0538
IMPACT 2 8.29 -2.13 84.65 .0994
IMPACT 3 8.33 -3.35 46.90 .0941
IMPACT 4 (REVERSE) 8.19 5.89 39.48 .1230

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAR VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -.20 24.51 .0029
IMPACT 2 6.29 -.25 32.26 .0029
IMPACT 3 8.33 -.29 37.20 .0056
IMPACT 4 (REVERSE) 8.19 -1.33 13.74 .0128

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAR VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 .31 13.25 .0024
IMPACT 2 6.29 .59 15.31 .0051
IMPACT 3 8.33 1.33 13.94 .0103
IMPACT 4 (REVERSE) 8.19 -3.08 17.30 .0382

TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -1.84 47.04 .0563
IMPACT 2 6.29 -2.23 75.80 .0979
IMPACT 3 8.33 -3.51 41.19 .0968
IMPACT 4 (REVERSE) 8.19 4.23 31.18 .0824
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TAPE CHANNEL 5 : LATERAL ACCELERATION MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 .15 55.22 .0042
IMPACT 2 6.29 .08 12.16 .0006
IMPACT 3 8.33 -.10 15.84 .0010
IMPACT 4 (REVERSE) 8.19 .75 18.98 .0077

TAPE CHANNEL 6 : RAIL COUPLER FORCE

TEST SPEED PEAK VALUE DURATION AREA
MPH POUNDS MILLISECONDS POUNDS-SECONDS

IMPACT 1 4.49 127587.32 107.27 6223.30
IMPACT 2 6.29 195302.97 58.09 7045.33
IMPACT 3 8.33 254527.34 46.22 7959.51
IMPACT 4 (REVERSE) 8.19 211995.84 43.35 6945.94

TAPE CHANNEL 7 VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -.23 53.70 .0071
IMPACT 2 8.29 -.26 45.08 .0059
IMPACT 3 8.33 -.38 73.52 .0039
IMPACT 4 (REVERSE) 8.19 -.11 36.36 .0019

TAPE CHANNEL 8 LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G' S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -1.74 48.34 .0558
IMPACT 2 6.29 -2.14 81.59 .0994
IMPACT 3 8.33 -3.37 40.77 .0946
IMPACT 4 (REVERSE) 8.19 6.04 30.39 .1120

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 .18 75.01 .0004
IMPACT 2 6.29 -7.41 67.59 .2884
IMPACT 3 8.33 .31 31.01 .0051
IMPACT 4 (RIVERSE) 8.19 -.20 33.05 .0040
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TAPE CHANNEL 10 VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 .14 13.64 .0011
IMPACT 2 8.29 -.15 12.87 .0012
IMPACT 3 8.33 .47 13.50 .0037
IMPACT 4 (REVERSE) 8.19 .78 15.13 .0065

TAPE CHANNEL 12 : LONGITUDINAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -.78 48.68 .0252
IMPACT 2 6.29 -3.16 24.83 .0491
IMPACT 3 8.33 -4.38 22.67 .0898
IMPACT 4 (REVERSE) 8.19 -4.33 37.67 .0921

TAPE CHANNEL 14 : VERTICAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.49 -.21 12.06 .0000
IMPACT 2 6.29 -.63 23.06 .0007
IMPACT 3 8.33 .87 5.12 .0011
IMPACT 4 (REVERSE) 8.19 1.55 6.82 .0053
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RAIL IMPACT TEST
TEST NO. 6 DATE: 12 JULY 1989

TEST SPECIMEN: ATACMS on LRP in MILVAN on TOFC.

TEST CAR NO: TTX 252005 LT. WT. 74.900 POUNDS

MILVAN CHASSIS NO. 5394 LT. WT. 6,040 POUNDS

MILVAN NO. 1058 LT. WT. 5,900 POUNDS

LOAD AND ROLL PALLET NO. LT. WT. 4,100 POUNDS

LADING AND DUNNAGE WT. 21,800 POUNDS

TOTAL SPECIMEN WT. 112,740 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO, END STRUCK VELOCITY (MPH) REMARKS

I Forward 4.09 End of pallet shifted
5/8 inch. Pallet rocked up
about one inch.

2 Forward 6.37 Additional 1/4-inch movement.

3 Forward 8.23 Securing blocks tight.

4 Reverse 8.54 No damage or shifting.

I
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RESULTS FROM RAIL IMPACT TESTING OF
ATACMS IN TOFC

DATE: 12 JULY 1989

TAPE CHANNEL I LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 1.41 80.79 .0786
IMPACT 2 6.37 2.00 98.41 .1199
IMPACT 3 8.23 2.81 183.99 .1928
IMPACT 4 (REVERSE) 8.54 -3.45 106.72 .2326

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 .18 35.55 .0033
IMPACT 2 6.37 .19 24.90 .0030
IMPACT 3 8.23 .25 17.79 .0025
IMPACT 4 (REVERSE) 8.54 -.35 25.02 .0050

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 .96 56.23 .0352
IMPACT 2 6.37 1.15 26.26 .0191
IMPACT 3 8.23 1.66 151.43 .0925
IMPACT 4 (REVERSE) 8.54 -1.56 80.24 .0323

TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 1.44 81.64 .0802
IMPACT 2 6.37 2.11 87.76 .1175
IMPACT 3 8.23 2.96 129.99 .1981
IMPACT 4 (REVERSE) 8.54 -3.31 110.58 .2323
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TAPE CHANNEL 5 ; LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 .57 51.27 .0196
IMPACT 2 8.37 .38 30.91 .0078
IMPACT 3 8.23 .04 26.09 .0009
IMPACT 4 (REVERSE) 8.54 .03 16.78 .0004

TAPE CHANNEL 6 : RAIL COUPLER FORCE

TEST SPEED PEAK VALUE DURATION AREA
MPH POUNDS MILLISECONDS POUNDS-SECONDS

IMPACT 1 4.09 121160.75 76.81 5496.80
IMPACT 2 6.37 169545.41 48.85 5707.44
IMPACT 3 8.23 232486.73 42.93 6658.96
IMPACT 4 (REVERSE) 8.54 207655.44 44.05 6140.35

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 -.14 42.40 .0039
IMPACT 2 6.37 .22 36.00 .0052
IMPACT 3 8.23 .23 86.93 .0114
IMPACT 4 (REVERSE) 8.54 .24 26.72 .0047

TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 1.39 83.03 .0791
IMPACT 2 6.37 2.02 102.76 .1212
IMPACT 3 8.23 2.86 137.24 .1988
IMPACT 4 (REVERSE) 8.54 -3.45 109.08 .2335

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS 0'S-SECONDS

----------------------------------------------------------------
IMPACT 1 4.09 -. 11 28.65 .0019
IMPACT 2 6.37 .16 79.76 .0048
IMPACT 3 8.23 -11.93 38.24 .2926
IMPACT 4 (REVIRSE) 8.54 .20 26.08 .0031
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TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 .37 61.37 .0091

IMPACT 2 8.37 .62 37.45 .0141
IMPACT 3 8.23 .72 28.24 .0146
IMPACT 4 (REVERSE) 8.54 1.60 28.02 .0259

TAPE CHANNEL 12 : LONGITUDINAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.09 -1.47 126.23 .0732
IMPACT 2 6.37 -4.10 60.39 .1100
IMPACT 3 8.23 -2.20 37.11 .0485
IMPACT 4 (REVERSE) 8.54 1.36 23.09 .0180

TAPE CHANNEL 14 : VERTICAL ACCELERATION ON BOXCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS U'S-SECONDS

IMPACT 1 4.09 .33 12.76 .0035
IMPACT 2 6.37 .57 30.37 .0125
IMPACT 3 8.23 -3.07 25.54 .0455
IMPACT 4 (REVERSE) 8.54 -1.01 9.24 .0054
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I

ROAD TEST DATA

TEST NO: 7 DATE: 12 JULY 1989

TEST SPECIMEN: ATACMS on LRP in a MILVAN and chassis.

PASS I-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No visible damage to load.

PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.58 MPH

REMARKS: Rear chock came out of position on left side. Repositioned and sent
on 30 mile road trip.

30 MILE ROAD TEST: No visible damage.

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 3-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No visible damage.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 4-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No visible damage to load.

WASHBOARD COURSE: No visible damage.
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RESULTS FROM ROAD HAZARD TESTING OF
ATACMS ON LRP

DATE: 12 JULY 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

---- ----- ~~~-_- --- ---- - - - - -- - - - - - -

PASS 1, COURSE A 8.00 -1.22 149.77 .0506
PASS 1, COURSE B 8.00 -1.21 74.53 .0569
PASS 2, COURSE A 8.00 -1.19 135.55 .0527
PASS 2, COURSE B 8.00 -1.20 76.35 .0584
WASHBOARD COURSE 8.00 -.46 39.78 .0105

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.18 102.44 .0814
PASS 1, COURSE B 8.00 -1.21 107.31 .0840
PASS 2, COURSE A 8.00 -1.10 98.73 .0721
PASS 2, COURSE B 8.00 -1.14 74.15 .0621
WASHBOARD COURSE 8.00 -.20 16.06 .0013

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 2.93 44.56 .0927
PASS 1, COURSE B 8.00 2.93 51.83 .1077
PASS 2, COURSE A 8.00 3.00 35.69 .0800
PASS 2, COURSE B 8.00 2.90 55.30 .1198
WASHBOARD COURSE 8.00 1.16 29.76 .0199

TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.21 121.68 .0542
PASS 1, COURSE B 8.00 -1.17 75.73 .0554
PASS 2, COURSE A 8.00 -1.16 131.58 .0515
PASS 2, COURSE B 8.00 -1.17 78.25 .0544

WASHBOABD COURSE 8.00 -. 47 40.33 .0108
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TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS 6'S-SECONDS

PASS 1, COURSE A 8.00 1.81 78.06 .0871
PASS 1, COURSE B 8.00 1.97 70.79 .1029
PASS 2, COURSE A 8.00 1.82 215.33 .0287
PASS 2, COURSE B 8.00 1.83 150.49 .0745
WASHBOARD COURSE 8.00 .73 54.44 .0208

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 1.05 80.15 .0800
PASS 1, COURSE B 8.00 -1.29 120.02 .1048
PASS 2, COURSE A 8.00 1.07 102.32 .0718
PASS 2, COURSE B 8.00 -1.26 137.19 .1158
WASHBOARD COURSE 8.00 -. 14 38.80 .0035

TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.14 139.90 .0482
PASS 1, COURSE B 8.00 -1.12 74.75 .0504
PASS 2, COURSE A 8.00 -1.10 78.26 .0556
PASS 2, COURSE B 8.00 -1.11 87.15 .0448
WASHBOARD COURSE 8.00 -.45 40.11 .0103

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH 6'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -.02 88.08 .0367
PASS 1, COURSE B 8.00 -. 89 111.87 .0520
PASS 2, COURSE A 8.00 -.60 125.18 .0376
PASS 2, COURSE B 8.00 -.70 113.46 .0517
WASHBOARD COURSE 8.00 -. 15 21.04 .0017
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TAPE CHANNEL 10 VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1. COURSE A 8.00 .89 28.05 .0130

PASS 1, COURSE B 8.00 .93 44.08 .0313
PASS 2, COURSE A 8.00 .86 28.08 .0137

PASS 2, COURSE B 8.00 .94 67.32 .0485
WASHBOARD COURSE 8.00 -.59

NOTES:
,,*,I: DATA NOT AVAILABLE.
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RAIL IMPACT TEST

TEST NO: 8 DATE: 13 JULY 1989

TEST SPECIMEN: ATACMS (four pods) on a flatrack.

TEST CAR NO: TTX 252005 LT. WT. 74,900 POUNDS

CHASSIS NO: 5394 LT. WT. 6,040 POUNDS

FLAT RACK NO: LT. WT. 5,000 POUNDS

LADING AND DUNNAGE Wr. 21,000 POUNDS

TOTAL SPECIMEN WT. 106,940 POUNDS

BUFFER CAR (5 CARS) WT. 250,000 POUNDS

IMPACT NO. END STRUCK VELOCITY (MPH) REMARKS

1 Forward 4.29 No shifting or damage.

2 Forward 6.38 No shifting or damage.

3 Forward 8.43 No shifting or damage.

4 Reverse 8.19 No shifting or damage.
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RESULTS FROM RAIL IMPACT TESTING OF
ATACMS ON FLATRACK
DATE: 13 JULY 1989

TAPE CHANNEL 1 LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G' S-SECONDS

IMPACT 1 4.29 -1.57 126.32 .1099
IMPACT 2 6.38 -1.95 125.89 .1416
IMPACT 3 8.43 -3.15 187.83 .2058
IMPACT 4 (REVERSE) 8.19 3.46 87.05 .1815

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 .20 13.83 .0015
IMPACT 2 6.38 .18 14.58 .0013
IMPACT 3 8.43 -.19 13.46 .0016
IMPACT 4 (REVERSE) 8.19 .23 20.84 .0028

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 -.66 23.56 .0089
IMPACT 2 6.38 .73 48.33 .0180
IMPACT 3 8.43 1.28 37.96 .0314
IMPACT 4 (REVERSE) 8.19 1.88 42.35 .0466

TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a's MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 -1.64 125.79 .1133
IMPACT 2 6.38 -2.03 115.82 .1444
IMPACT 3 8.43 -3.29 173.40 .2129
IMPACT 4 (REVERSE) 8.19 3.66 84.28 .1838
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TAPE CHANNEL 5 LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 .08 10.52 .0005
IMPACT 2 8.38 -.07 46.92 .0024
IMPACT 3 8.43 -.09 37.18 .0020
IMPACT 4 (REVERSE) 8.19 .75 40.43 .0201

TAPE CHANNEL 6 : RAIL COUPLER FORCE

TEST SPEED PEAK VALUE DURATION AREA
MPH POUNDS MILLISECONDS POUNDS-SECONDS

IMPACT 1 4.29 129538.39 80.62 5895.41
IMPACT 2 6.38 178244.11 76.46 8461.98
IMPACT 3 8.43 220524.08 46.62 6709.13
IMPACT 4 (REVERSE) 8.19 229603.06 44.78 6902.23

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS 0'S-SECONDS

IMPACT 1 4.29 -.15 34.03 .0026
IMPACT 2 6.38 .11 18.19 .0006
IMPACT 3 8.43 -.20 21.53 .0026
IMPACT 4 (REVERSE) 8.19 .34 35.52 .0079

TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS 0'S-SECONDS

IMPACT 1 4.29 -1.59 136.09 .1124
IMPACT 2 6.38 -1.94 276.52 .1280
IMPACT 3 8.43 -3.16 170.00 .2091
IMPACT 4 (REVERSE) 8.19 3.54 88.08 .1841

TAPE CHANNEL 9 LATERAL ACCELERATION 0 REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 .13 19.83 .0016
IMPACT 2 6.38 .13 30.27 .0021
IMPACT 3 8.43 .21 27.19 .0038
IMACT 4 (REVERSE) 8.10 -.28 34.49 .0062
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TAPE CHANNEL 10 : VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 -.42 31.19 .0086
IMPACT 2 6.38 -.66 63.25 .0207
IMPACT 3 8.43 -1.20 48.54 .0370
IMPACT 4 (REVERSE) 8.19 .61 56.24 .0213

TAPE CHANNEL 12 : LONGITUDINAL ACCELERATION ON RAILCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 -11.17 53.95 .4308
IMPACT 2 6.38 -4.25 21.23 .0555
IMPACT 3 8.43 .93 33.13 .0148
IMPACT 4 (REVERSE) 8.19 -2.64 38.87 .0668

TAPE CHANNEL 14 : VERTICAL ACCELERATION ON RAILCAR FLOOR

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

IMPACT 1 4.29 .57 8.84 .0038
IMPACT 2 6.38 -1.74 8.43 .0096
IMPACT 3 8.43 -4.03 17.11 .0519
IMPACT 4 (REVERSE) 8.19 -3.00 16.48 .0351
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ROAD TEST DATA

TEST NO: 9 DATE: 14 JULY 1989

TEST SPECIMEN: ATACMS on a Flatrack

PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

30 MILE ROAD TEST: No shifting or damage to load.

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 3-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 4-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

WASHBOARD COURSE: Two passes, load intact without damage.
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RESULTS FROM ROAD HAZARD TESTING OF
ATACMS ON FLATRACK

DATE: 14 JULY 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.54 65.74 .0655
PASS 1, COURSE B 8.00 -1.08 64.58 .0482
PASS 2. COURSE A 8.00 -.97 70.71 .0432
PASS 2, COURSE B 8.00 -1.03 64.60 .0474
PASS 3, COURSE A 8.00 -1.33 77.30 .0496
PASS 3, COURSE B 8.00 -1.00 70.17 .0430
PASS 4, COURSE A 8.00 -1.38 86.41 .0545
PASS 4, COURSE B 8.00 -1.04 70.54 .0527
WASHBOARD COURSE 8.00 .92 61.69 .0383

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 1.55 110.08 .1155
PASS 1, COURSE B 8.00 -.79 81.61 .0484
PASS 2, COURSE A 8.00 -1.36 40.96 .0333
PASS 2, COURSE B 8.00 -.79 48.84 .0270
PASS 3, COURSE A 8.00 -1.58 115.43 .1173
PASS 3, COURSE B 8.00 .91 95.68 .0597
PASS 4, COURSE A 8.00 -1.66 136.37 .1299
PASS 4, COURSE B 8.00 .85 131.83 .0808
WASHBOARD COURSE 8.00 -.40 20.72 .0036

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPIED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 3.42 46.43 .1075
PASS 1, COURSE B 8.00 1.79 63.14 .0641
PASS 2, COURSE A 8.00 3.14 46.16 .1004
PASS 2, COURSE B 8.00 1.82 75.25 .0932
PASS 3, COURSE A 8.00 3.39 51.17 .1212
PASS 3, COURSE B 8.00 1.83 59.96 .0770
PASS 4, COURSE IA 8.00 3.42 47.39 .1092
PASS 4, COURSE B 8.00 1.93 57.36 .0764
WASHBOARD COURSE 8.00 2.55 34.23 .0494
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TAPE CHANNEL 4 LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH W'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.49 64.09 .0604
PASS 1, COURSE B 8.00 -1.04 61.24 .0445
PASS 2, COURSE A 8.00 -.93 64.89 .0395
PASS 2, COURSE B 8.00 .99 55.68 .0354
PASS 3, COURSE A 8.00 -1.29 69.68 .0484
PASS 3, COURSE B 8.00 -1.05 70.23 .0435
PASS 4, COURSE A 8.00 -1.36 63.54 .0498
PASS 4. COURSE B 8.00 -1.07 60.40 .0456
WASHBOARD COURSE 8.00 1.08 64.84 .0452

TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 1.74 78.88 .0895
PASS 1, COURSE B 8.00 .03 43.40 .0008
PASS 2, COURSE A 8.00 .09 46.68 .0031
PASS 2, COURSE B 8.00 -.04 47.60 .0013
PASS 3, COURSE A 8.00 2.01 63.69 .0943
PASS 3, COURSE B 8.00 1.10 134.72 .0475
PASS 4, COURSE A 8.00 1.99 65.43 .0920
PASS 4, COURSE B 8.00 1.13 106.85 .0688
WASHBOARD COURSE 8.00 1.76 81.55 .0908

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.38 153.50 .1317
PASS 1, COURSE B 8.00 .95 215.78 .1271
PASS 2, COURSE A 8.00 1.37 149.01 .1051
PASS 2, COURSE B 8.00 1.01 190.84 .1291
PASS 3, COURSE A 8.00 -1.41 138.92 .1239
PASS 3, COURSE B 8.00 1.04 723.07 .0684
PASS 4, COURSE A 8.00 -1.48 108.11 .1048
PASS 4, COURSE B 8.00 1.05 171.67 .1121
WASHBOARD COURSE 8.00 .32 20.72 .0030
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TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -1.48 63.38 .0598
PASS 1, COURSE B 8.00 -.98 81.12 .0412
PASS 2, COURSE A 8.00 -.90 86.54 .0396
PASS 2, COURSE B 8.00 -.92 72.22 .0393
PASS 3. COURSE A 8.00 -1.25 70.45 .0470
PASS 3, COURSE B 8.00 -.98 89.14 .0408
PASS 4, COURSE A 8.00 -1.32 70.83 .0483
PASS 4. COURSE B 8.00 -1.00 59.60 .0428
WASHBOARD COURSE 8.00 .98 67.23 .0419

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1 COURSE A 8.00 -.76 135.88 .0657
PASS 1, COURSE B 8.00 .49 134.18 .0452
PASS 2, COURSE A 8.00 .50 83.54 .0301
PASS 2, COURSE B 8.00 .50 139.08 .0492
PASS 3. COURSE A 8.00 .71 111.19 .0569
PASS 3, COURSE B 8.00 .50 156.71 .0510
PASS 4, COURSE A 8.00 .80 85.82 .0495
PASS 4, COURSE B 8.00 .55 104.14 .0400
WASHBOARD COURSE 8.00 -.18 73.37 .0080

TAPE CHANNEL 10 VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 .81 83.82 .0448
PASS 1, COURSE B 8.00 .89 81.32 .0393
PASS 2, COURSE A 8.00 .81 128.00 .0471
PASS 2, COURSE B 8.00 .96 52.35 .0339
PASS 3. COURSE A 8.00 .85 117.55 .0484
PASS 3, COURSE B 8.00 .93 52.40 .0330
PASS 4, COURSE A 8.00 .89 233.64 .0074
PASS 4, COURSE B 8.00 .90 83.54 .0470
WASHBOARD COURSE 8.00 1.25 50.53 .0405
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ROAD TEST DATA
TEST NO: 10 DATE: 20 JULY 1989

TEST SPECIMEN: ATACMS on M871 Semitrailer

PASS 1-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 1-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

PASS 2-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 2-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

30 MILE ROAD TEST: No shifting or damage to load.

PANIC STOP TEST: Not performed.

PASS 3-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 3-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

PASS 4-A OVER FIRST SERIES OF TIES: 0.10 MIN 5.68 MPH

PASS 4-B OVER SECOND SERIES OF TIES: 0.10 MIN 5.68 MPH

REMARKS: No damage.

WASHBOARD COURSE: Two passes, load intact without damage.

I
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RESULTS FROM ROAD HAZARD TESTING OF
ATACMS IN M871 TRAILER
DATE: 20 JULY 1989

TAPE CHANNEL 1 : LONGITUDINAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -. 0 47.79 .0171
PASS 1, COURSE B 8.00 -.63 73.79 .0265

PASS 2, COURSE A 8.00 -.81 50.92 .0184
PASS 2, COURSE B 8.00 -.63 68.18 .0257
PASS 3, COURSE A 8.00 -.53 46.77 .0147
PASS 3, COURSE B 8.00 -.64 71.07 .0271
PASS 4, COURSE A 8.00 .51 53.34 .0165
PASS 4, COURSE B 8.00 -.62 63.10 .0240
WASHBOARD COURSE 8.00 -1.03 63.78 .0426

TAPE CHANNEL 2 : LATERAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -.78 104.95 .0455
PASS 1, COURSE B 8.00 -.46 81.04 .0240
PASS 2, COURSE A 8.00 -.73 86.92 .0419
PASS 2, COURSE B 8.00 -.46 75.46 .0238
PASS 3, COURSE A 8.00 -.82 69.61 .0368
PASS 3, COURSE B 8.00 -.47 56.08 .0169
PASS 4, COURSE A 8.00 -.72 74.44 .0369
PASS 4, COURSE B 8.00 .47 72.65 .0229
WASHBOARD COURSE 8.00 .25 26.36 .0038

TAPE CHANNEL 3 : VERTICAL ACCELERATION ON FORWARD BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 1.55 69.60 .0810
PASS 1, COURSE B 8.00 1.20 191.08 .0227
PASS 2, COURSE A 8.00 1.52 58.53 .0509
PASS 2, COURSE B 8.00 1.35 81.82 .0749
PASS 3, COURSE A 8.00 1.53 80.20 .0659
PASS 3, COURSE B 8.00 1,25 75.98 .088
PASS 4, COURSE A 8.00 1.49 47.35 .0460
PASS 4, COURSE B 8.00 1.29 96.85 .0799
WASHBOARD COURSE 8.00 2.27 43.19 .0625
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TAPE CHANNEL 4 : LONGITUDINAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1. COURSE A 8.00 .66 79.75 .0351
PASS 1, COURSE B 8.00 -.69 72.41 .0287
PASS 2. COURSE A 8.00 .89 148.27 .0229
PASS 2, COURSE B 8.00 -.70 67.47 .0276
PASS 3, COURSE A 8.00 .67 78.06 .0341
PASS 3, COURSE B 8.00 -.69 67.75 .0299
PASS 4, COURSE A 8.00 .83 55.69 .0223
PASS 4, COURSE B 8.00 -.68 85.05 .0209
WASHBOARD COURSE 8.00 -1.13 61.57 .0461

TAPE CHANNEL 5 : LATERAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 1.72 179.54 .0832
PASS 1, COURSE B 8.00 1.36 142.29 .0657
PASS 2, COURSE A 8.00 1.34 99.31 .0869
PASS 2, COURSE B 8.00 1.21 105.02 .0719
PASS 3, COURSE A 8.00 1.78 289.85 .0031
PASS 3, COURSE B 8.00 1.42 103.44 .0882
PASS 4, COURSE A 8.00 1.65 414.93 .0073
PASS 4, COURSE B 8.00 1.46 105.01 .0918
WASHBOARD COURSE 8.00 1.57 88.01 .0852

TAPE CHANNEL 7 : VERTICAL ACCELERATION ON MIDDLE BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1. COURSE A 8.00 -.91 107.20 .0814
PASS 1, COURSE B 8.00 .59 427.28 .0359
PASS 2. COURSE A 8.00 -.85 105.28 .0590
PASS 2. COURSE B 8.00 .58 409.11 .0445
PASS 3, COURSE A 8.00 .86 125.95 .0707
PASS 3. COURSE B 8.00 .59 118.11 .0480
PASS 4, COURSE A 8.00 .85 147.11 .0842
PASS 4, COURSE B 8.00 .66 113.88 .0496
WASHBOARD COURSE 8.00 .22 32.98 .0041
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TAPE CHANNEL 8 : LONGITUDINAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 .62 234.44 .0246
PASS 1, COURSE B 8.00 -.63 71.36 .0260
PASS 2, COURSE A 8.00 .64 94.58 .0382
PASS 2, COURSE B 8.00 -.64 65.89 .0255
PASS 3, COURSE A 8.00 .63 88.89 .0345
PASS 3, COURSE B 8.00 -.63 85.46 .0295

PASS 4, COURSE A 8.00 .58 163.34 .0310
PASS 4, COURSE B 8.00 -.62 65.74 .0242
WASHBOARD COURSE 8.00 -1.02 63.00 .0426

TAPE CHANNEL 9 : LATERAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1, COURSE A 8.00 -.45 87.45 .0263
PASS 1, COURSE B 8.00 -.41 107.90 .0286
PASS 2, COURSE A 8.00 -.46 96.01 .0309
PASS 2, COURSE B 8.00 -.40 101.08 .0263
PASS 3, COURSE A 8.00 -.52 75.62 .0278
PASS 3, COURSE B 8.00 -.39 109.06 .0283
PASS 4, COURSE A 8.00 -.48 82.21 .0261
PASS 4, COURSE B 8.00 -.41 106.07 .0283
WASHBOARD COURSE 8.00 -.20 60.06 .0069

TAPE CHANNEL 10 VERTICAL ACCELERATION ON REAR BLOCK

TEST SPEED PEAK VALUE DURATION AREA
MPH G'S MILLISECONDS 0'S-SECONDS

PASS 1, COURSE A 8.00 1.26 97.07 .0718
PASS 1, COURSE B 8.00 1.02 86.21 .0556
PASS 2, COURSE A 8.00 1.16 73.99 .0571

PASS 2, COURSE B 8.00 1.02 77.77 .0522
PASS 3, COURSE A 8.00 1.25 94.09 .0708
PASS 3, COURSE B 8.00 1.00 91.50 .0551
PASS 4, COURSE A 8.00 1.20 84.65 .0647
PASS 4, COURSE B 8.00 1.02 97.92 .0591
WASHBOARD COURSE 8..00 1.01 75.79 .0485
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TAPE CHANNEL 14 VERTICAL ACCELERATION ON TRAILER BED

TEST SPEED PEAK VALUE DURATION AREA
MPH a'S MILLISECONDS G'S-SECONDS

PASS 1. COURSE A 8.00 1.48 38.29 .0364
PASS 1, COURSE B 8.00 -1.38 20.75 .0155
PASS 2. COURSE A 8.C0 1.48 42.38 .0438
PASS 2, COURSE B 8.00 -1.92 33.17 .0455
PASS 3, COURSE A 8.00 1.69 48.03 .0584
PASS 3, COURSE B 8.00 1.17 88.26 .0564
PASS 4, COURSE A 8.00 1.58 48.57 .0496
PASS 4, COURSE B 8.00 1.19 77.75 .0585
WASHBOARD COURSE 8.00 1.32 49.11 .0467

NOTES:
**m*u: DATA NOT AVAILABLE.
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PART 5

BLOCKING AND BRACING PROCEDURES
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MLRS
LOADING, TIEDOWN, AND UNLOADING
PROCEDURES FOR THE LAUNCH
POD/CONTAINER (LP/C) FOR THE
MULTIPLE LAUNCH ROCKET SYSTEM
IN/ON TACTICAL VEHICLES

INDEX

ITEMl PACE I SI

GEEA NOTES. AND MATIAL SPECIFICATIONS ---- ------------- 2
CONTAINERt DEAIL, AND LOAD PUNNING GUIDANCE ------- 3, 9
ONE flIE ------------- ~ ~ -*-- 4
TWO CONAINES IETH I I i----
TWO CONTAINERtS I AETHWDHI-------------- - 6

EIGHT CONTAINERS - ----------- ---- - - ----- * 3, 9

SPECIAL IIEDOWN PROCEDURtES FOR -WADANG ONE
1IUGH FOUR CONTA INES IWN A TRU1CK, HEAVY
EXPANDED UDIIjg, 10 TON. AM ANDOR A IR*ILER.
HEAVYEXPANDED HOSILIlY. 11 TON, MM. EQUIPPED
WITH A 'rAkGO 1IEDOWN Krh"- - - - - - - - 11-22
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FORWARD WJLKHL4AD ON

CONCATSAINS.ASL

OWE TRAPTIEDWN ASEMBY (SBIGTISAL CN ENCIRLETH

TWC ICONTINDSIAE TCHET ONG WTCSASS N
1~~~IL~~.ILI~~~. G WE ~~ STRAP DONAIIDCY IASSOD. BCASELYWLCNIT

INDICATES FLOOR COFIJS SSCN SEaNA CIKO

SAIMMIL111.J (DWE STRAP ITEDOWN ASSWMBLY (S 4 OD). INSTALL TC ECIRAC AH
TWIED ICTTINIR ON IDE C HG SEMTACES ASE SHOWN.CCO

tsowlic vilTAiNll STRA TIED*WN FITTING ON HE PITE ASIDL CFL THESIT
TCALE rOT* WitITHS STRAPS WITHE THETHR) ISTRAP ATCHTS O

THE 2.ESD FTESIRIS SEGAA OENO AE2

O W 8 STRAP IIEDC WN ASSEMBI Y 11 S H0D), INSTALL TO ITEID PROM A
IsTIEOWN FITTING ON SIDE OF THE SLWUTRAILv. ova THE COTTAICNES

. .... TAN&SC T A TW,. P ITTING ON HE OPPOSITE SIDE C l NE SE&TAI.
NTILIE O POSITION HESE STRAP$ WITH HE STRAP RATCHETS NTHNM

6 TH~SIE OAM F THE S AILE. SEE GEFAS AL N OTE AND CH ONG2

0WSE STRAP IIDCWN ASS&ABRLY I. III0 RI. INSTALL TO AXTND SHOWA
TIEN( FEMAWW~ ITTING ON 11CTH liT TOP CO HENTAINVS

TOIA7EDON PITTING O. THEOOST SIDI Of 11HE S&AITRAILS.Il ENA

PAGT M ON A,

REAR ui.

KEYNSurIUs 1).W. -1) . AFVU
HAVEIN A MITD FM CIAEITN.

rz 6F16W, C1WtAlI-S
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GENERAL NOTES (GENERAL NOTES CONTINUED)

A. THIS DOCLAMNI KAS KIMN PWPAKD AND ISSRD IN ACCORDANCE WITHI L. ONLY THE CARGO BWINES OR BEOS Of THE TAC15C^ WICLES HAVE
Al 740-1. MIN SHOWN HERIN, TO PRVINT DISTRACTION PROM 34E DIIEAtID

LOADING AND DEDOWI PROCEDRES AND All SHOWN IN ISOMETRIC

a. imis DRAWING COVERS PeOCECAIKS APPLICARLE TO UKl TRANSPORT of TdiE IOWA WITH THE STRUCTURAL FORTIONS OMITTEDI AS NECESSARY TO

LAUNFCH p0Dx0N11ImwR (LpjC) FOR MuATIP LAUNCH mocETr SYSTEM IMPR1OVI lIE CULAITY OF SO1 DEPICTED PROCEDURES.
IMLII 1, IN/ON EjAC TICAL TYPE VEHICLES. IF OTHER TYPIES OF CARGO ITEMS
ANE NNSORTES WI1H MAT SHOWN, Rd1 TOTAL LOAD MUST K COIARAI- M. SOME TIEDOWN METHODS WAIUIN THIS DRAWING SHOW TWO OR MOEi

OL AND TIE ADDIED ITEMS MUST NBECURED1 WITH WEB STFRAP ASS9NRUES, WIDOWN STRAPS CONNICUD TO ONE VIEHI 119DOWN FITTING.
AS REQUIRED TO PREVENT DISPIACEMINT DURING TRANSPORTATION. 00I IS AUTHORIZED AS SPECIFID 14REIN. TIE APPLIED IOWA$S WILL

NOT E1C1ED TE DESIGN STRENGTH OF TIE FITTING.
C. DEICTD PROCEDURES APPLY TO TIE VEHICLES DESGI4ATD HBWIN, MODIPIED

TO INCUDE THE UIVERSALLY APPLICABLE Ing DOWN4 KIT* WHICH. CONSISTS N. WHIN POSSIBLE. AL. Of rod HOID.DOwN WER STRA ASSIMIS SHOULD
OF THlE III DOWN FITTINGS OR ANCHOR DEVICES, FOR INSTALlATON IN/ON K POSITIONED WIll TIE SWAP MEICITS LOCATED ON llf SomMOE10
CA9GO KODS, ANO WES STRAP II DOWN ASSENRUES, OR MCDIPIID TO IN- OP *94 LOAD. THIS METHOD WILL AID IN REDUCING TiE TIME EL.
CLUDE A SPECLAL "CARGO IEDOWN IQT- AM W0B STRAP TIEDOWN ASSINRUELS. CUllED T0 LOAD AND UNLOAD A VEHICLE.

0. AS APPLICABLE TO IME PROCEDURES SHOWN ON PAGES 4 THROUJGH 10. 0. THE LOADS ON4 PAGES 6, 7, AND I SHOW A 'SPAMI ASSEMBLY" POW-
WIEVIA POSSIBLE. A LOAD SHOULD KE CENTIRED LATERALLY IN/ON CARRY- TIONED BETWEEN LATERALLY ADJACENT CONTAINERS. nt SPACER
ING VEHICLE TO PROVIDE PCI EQUAL ANGLE HOLD DOWN BY THE SCUING ASSEMBLY IS EUIEWD 10 PROVIDE A SPACE BETWEEN TIE CONTAINERS
WEBg SThAh ASSE&iBUES. WHENEVER POSS".lE LADIN4G SHOULD KI POSITIONED 04 TIE LIPT/TIEOWW FITTING wArdiT. WHicH PROJgCTS 3/4- Ovi
AGAINST 341 FRONT WALL OF RdE VIILfId OR CENTERED LONGITUI4LLY PROM SIDE0O CONTAINER. NIIFr TI 'SPACER ASSEMBLY' MAY 11
IN/ON THE CARRYING VEHICLE KETWEEN *E SELECTED TIE DOWN FITTINGS OMITTED MOR 'EMERGENCY U56IC WOVSWANT' AND 141 CONTAINERS
TO KE USED. HOWEVER, DUE T0 LADING WEIGHT, LADIN4G LENGTH, LADING AY U Off-SIT SO rod LIPT/TEDOWN-FITTING RACKETS ARE NOT
CONPI3I.AATION AND/ORt LOCATION AND QUANTITY OP TIEDOWN ANCHORS LATERALLY ADJACENT TO BACH 0OTHER.
WIUIIN 114 CARRYING VEHICLE It WARY K NECESSARY TO LOCATE 341 LADING
LONGITUDINALLY IN/ON A VEHICLE AS SHOWN WITHIN THIS DRAWING TO P. THE LOADING AND TIEDOWN PBOCEDURIS FO1 rift MMS I0 TON MUC~K
PBOVIDE POR PROME ITEDOWN AN4D TO ACHIEVE A MAXIUM LOAD. AND TIE M90 1 I ON TRAILER, AS DELINEATED ON PAGES II THAU 22,

.All SPECIPICALLY APPUICABLE TO WEAPON S4JPPORWtRSUPPLY OFIBA
1. WEB STRAP TIEDOWN ASSEMBLIS MUST K SE1CURELY HOOIED INTO AN.CHIORING TIONS. PROCEDWEMS, AS SPECIFIED FOR B0OT4 OP THESE VEHICLES.

DEVICES ON I41 TRANSPORTING V6HICLE AND FIRMLY TENSIONED. ALSO, WHEN DEPEND ON Nit USE OP A SPECIAL CARGO SECUEPAENT AIT (FLOOR-
ONE ITEM IS UN.ITIZED TO ANOU4EI. THE HOORS ON A STRAP MUST KE SOCLOEL MOUNTEID DOWIS) ITAT HAS BEEN IMPLEMENTED 70 SAICIFiCALLY
ENGAGED AND 34S STRAP FIRMLY TENSIONED. E2IUCI CARE DURING STRAP ENHANCE WEAPON SWOPORTIESUPftY OPERATIONS. ALTHIOUGH THE
APPLICATION, AVOID TWISTS IN SWAP TO THE EXTENT POSSIBLE I IP TINS PIMTS) FROCEDWES SPECIFIED ARE SPECIPICALLY APPLICABLE TO WEAPON
BUT INSURBE 11141 A1 NO KNOTS IN SNAP. ON I4E TAKE-4JP SPOOL OP. AATIMT, SIJPPORTdRESUPPLY OPERATIONS 34EY CAN ALSO BE USED WITHIN OTHElR
INSMA STRAIGHT LAY OF SEWP WHEN TENSIONING. TH TENSIONED STRA MUAT SEGMENTS OP MALIM LPIC SUPPLY TRAINS If CARGO SECLEEMENT KITS
PO&A At LEAST ONE AND ONIE-HALF COMMAET WRAPS ON THE TARCE-UP SPOOL AR INSTALLED ON TIE MIS5 AND/OR MIII VEHICLES USED IN THESI
of WH TENSIONNG BAICHET. TIE BAK THE LOOSM END OP STRAP AFTER TEN- TRwmN.
SIONING IS COMPUD (LOOSE END MAY BE FOLDID AND TAPED OR TIED TO
341 TENSION SNAP PF TLVAE FUTS). 0. CATI~ EXTRA CARE MAIST BN lAIN BY THE VEHICLE OPERATOR

rdffVERI)WHIN MOVING A LOADED VEHICLE AND A LOAD UNIT
P. ADJUSTABLE SCLOP SLEEVES PROVIDED ON WEB SNRAP ASSEMBURES WILL BN LOCATED TO I(STACK) ON TIE VEHICLE CONTAINS THREE MMI PODS, AS SHOWN

PROVER A PAD WHERE1 SNRAPS PASS OVER SHARP 10E01 OL ACHETS AND HOORS ON ON PAGES 7. I3 AND I7. A 3.10D LOAD UNIT CAUSES TIE TRANS-
PREVIOUSLY IF41ALLED WEB SNAP TIEDOWN ASSEM64UES. METAL PARTS OP A $NAP PORTING VEHICLE TO K HEAVIER ON CML SIDE AND, THUSLY. MOlE
ASSMBILY SHOUS1D If LOCATED SO AS TO AVOID CONTAT WITH THE CARGO. IF UNSTABLE REGARDING VEHICLE TIP OVER. THE REQUIRED EXTRA CAME
CONTACT CANNOT K AVOIDED, A RAnTABLE ANTI.HAPING MATEIAWL, AS LISTED IS ESECIALLY APPUICABLE TO THE LOADS DELINEATIED ON PAGES 13
UNDER 011E MATULAL SFECICATIONS BELOW, MWAIT AR POSITIONED BETWEEIN TIE AND 17.
METAL PARIS OP A SIRAF ASSEMBLY AND TIE CARGO AND IP NECESARY, TAPD 01
TIE IN POSITION. Of THE WEB SNRAP IDOWN ASSEMBLIES KING USED AN NOT
EIIPICID WITH ADJUSTABLE SCUPPI SLEEVES A SRATABLE AmNTCHAING MATEIA", AS
LISTED IN THE mATERLAL SMIIICATIOI4 BELOW, MUST K POSITIONED ETWEEN THE
SUMRAPON ALL SHARP EDGES AND IF NECESSARY, TAPED) OR TIED IN POSITION.

G. CONTAINER DETAIL.

DUABNIONSt -3-IVr LONG BY 41-WA WIDE BY 33* HIGH.
GROSS WEIGHT, -,07 POUNDS (APP01 I.

H. IF 1AM SIDI BAi POE A SEMITRAILER ARE 70CIK TRANSPORIEO ON TIE LOADED
SAILER. THEY WILL Kf StACXID ON TIE TRAILER AND SECuEDO WITH A SUFFICIENT
QUIANTITY OP We SNRAP TIE DOWN ASS&WRUES TO PREVENT LOSS DURING TRANS-
PORT. SEE WKCS POR THE M447 AND M47 SEMITRAILERS MAY BE POSITIONED
AGAINST TIE POAVWND BULIDIAD AND SECLRED WIT" WE6 STRAP TIEDOWN ASSEI-
RUES, 0R INSTALLED ON TIE TRAILERS IN TIE APPOVED MANNER.

J. ITEM LOCATION AND QUANTITIS Of TIE DESIGNATED ITEM WAY II VARIED TO
SATISF'Y OPERATIONAL MOOUBMETS, PROVIDED LOADING AND TIEDOWN PRINCI-
PUES SPECIFIED HEWEN ARE ETAINED AND A VEICLI IS NOT OVERLOADED.
CALIPON CONTAINERS MUIST HOT IT STAC BED MORE W4AN TWO HIGH.

r. WIN ON1 WEB SNRAP TIEDOWN ASSEMBLY IS NOT LONG ENC;UGH TO SPAN THE
DISTANCE OCUME. TWO ASSEIJES MAY BE HOOME TOGETHER TO GAIN THE
NERCESSARY LENGTH.

I CONTIFRA AT RIGHT.I

MATERIAL SPEC IFICATIONSAL
SNAP WSING. UNIRSAL. fit DOWN, NSN 534S0..MI..irl,

REVIS 10MJ)
CANAS. KAJLAF. TAPE Of. ANY GOTE.~ SLITABLI MAT1ILIAL.NO ,AELJN . I NI- O

3UT.TD. DUEAEIPBE FED Sn: -j~bk- U 44101OU14AU I. ADDINC. SPECLAL TIEDOWN PRCCIUV toI. ThL MLt.f

PM, AP4 THM ILAILE., HlAV" IXP-I40i. mCIILITI 11 CON.

$ADDITIOAL SPECIFICATIONS THAT ARE APPLICARLE X A SPECIAL Mm.G
111DOWN IOT" AnE ERELCTED ON PAGE Ia 2. UPDATED GENEXAL NOTES. WATEBIA. SPECIFICATIONS, AND

DRAWINGS POI1MAT.

5-4
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3fS3AL MOT PfCg SH.44~UOWN VIN tA"IS . 'iMUGH '3) rriQ, E.'4OTES AW BELOW A OD RIHIL

1. ONLY TMEIA kDAN AI 111 Pat THE 14NKC11 ANW/O3 TYPICAL TACIICAL vaqOIIJ A NAM CO CCNFAIIEs SE I"Ii LOAD 1-
11A LITD IN *W CKAtE '.1 nra Qomr. rig .IIW 'aJAWflTY ANWAl.L adNLAD Pil VIICU ON CcOM#MTICN C,0f CD4TAIMM N A CLO I 34140 QN Y4 "MIGHT LIMIT Of 11 LOADED101 tiff CA mI~i Ii,~Z.L OASSO
MWNCLEANDVCACNON q IZ[Ol ItE IVICU. AIll *IOAo a ELCW I 2= ~ r;a:1AciaSSHW

njlW41:N !W TACICA ONEcu TIMOUG *AAXAUJ LOADT S 'ot'Mi,

#ACA P.t.~ Ni NAINGI -G
Min WGIIT LIMIT)I

2.~D VI4 A~l~li Mattl.al a*( ;H8 a=-, AIG-N 'CG
9G~f ChfANG3.SUI C TM = --V TH C=NA*$4 3CH M -N ANA PAGE 6

?AMIIIAIMAI 34 TCHIVED TIONT CONTAINI Md# APW CIN

TACTICAL~~m TACEAL PAII&W. Ait tAPNCV 1141TV QIAI MOAC~v ANW'-S ASGC I80M WIDUN 11412 ;'AGEIN5
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PROPOSED LOADING AND BRACING PROCEDURES
FOR ATACMS ROCKET POD/CONTAINERS
ON COMMERCIAL FLATRACK CONTAINER

INDEX

ITEM PAGE (S)

ISOMETRIC OF FULL LOAD PROCEDURES --------------------------- 2
DESCRIPTION OF KEY NUMBERS ---------------------------------- 3
GATE DETAILS ------------------------------------------------ 4-5

NOTE: This 5 page document delineates proposed outloading procedures
to be used for the shipment of ATACMS Rocket Pod/Containers when
loaded on Commercial Flatrack Container. The procedures as delineated
are to be verified by rail impact, road transportability, and shipboard
simulation tests prior to their approval for actual shipment.

Prepared during July 1989 by:

U.S. Army Defense Ammunition
Center and School

ATTN: SMCAC-DEO
Savanna, IL 61074-9639
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KEY NUMBERS 7/13/89 GM 817-88

1 CENTER FILL PIECE. 2"X 4X e2-1/2- (2 REQD). POSITION A CENTER FILL
PIECE APPROXIMATELY 34 FROM EACH END OF THE LOAD AS SHOWN.

' 2 TIE WIRE. NO. 14 GAGE. 24 LONG (4 REQD). FASTEN EACH CENTER FILL PIECE,
PIECE MARKED 1. TO ONE STACK OF PODS AT TWO LOCATIONS BY LOOPING WIRE
AROUND FRAME OF POD, BRINGING ENDS TOGETHER, AND TWISTING TAUT.

4

3 STAKE. 4"X 4"X 15" (4 REQD). INSTALL THE STAKES INTO THE FLATRACK STAKE
POCKETS WITH A TIGHT (SNUG) FIT. NOTE: REFERENCE DIMENSIONS FOR A TIGHT
FITTING STAKE ARE 3-1/4"(ACTUAL) X 3-1/4 (ACTUAL). TOENAIL TO THE FILLER
PIECE, PIECE MARKED 4, W/2-10d NAILS ON EACH SIDE OF THE STAKE. NAIL
1-20d NAIL THROUGH THE HOLE PROVIDED IN THE FACE OF THE FLATRACK STAKE
POCKET AND INTO THE STAKE. BEND THE PROTRUDING HEAD OF THE NAIL OVER
AGAINST THE STAKE POCKET.

4 FILLER PIECE, 2"X 4X 12" (4 REQD). CENTER ON FACE OF THE STAKE, PIECE
MARKED 3, AS SHOWN.

5 LOAD BEARING GATE (2 REQD). SEE THE "LOAD BEARING GATE* DETAIL. CENTER
ASSEMBLY AGAINST END OF LOAD.

a END WALL GATE (2 REQD). SEE THE *END WALL GATE DETAIL'. POSITION
AS SHOWN SO THE RETAINER PIECES ARE LOCATED ON THE INSIDE EDGES OF THE
CORNER POSTS. NOTE: NAIL A V X 4" X 5' SHIM TO FACE OF EACH END OF THE
LOWER BEAM ASSEMBLY TO PROVIDE A UNIFORM FIT OF THE GATE AGAINST THE
CORNER POSTS.

7 STRUT -A-, 4- X 4- BY CUT-TO-FIT (EF: 22") (12 REQD). INSTALL AS SHOWN
AND TOENAIL EACH END TO THE GATE W/2-12d NAILS.

8 STRUT -B-, 2- X 4- BY CUT-TO-FIT (REF: 22") (12 REQD). LAMINATE TO STRUT
-A- , PIECE MARKED 7, W/4-10d NAILS.

9 STACK UNITIZING STRAP. 1-1/4' X .035" OR .031" BY A LENGTH-TO-SUIT
(REF:19'-0") (4 REQD). INSTALL EACH UNITIZING STRAP TO ENCIRCLE A STACK
OF PODS AS SHOWN ABOVE.

10 HOLD-DOWN STRAP, 2- X .044 OR .050- BY A LENGTH-TO-SUIT (HEF-. 26-0")
(4 REQD). INSTALL EACH STRAP FROM TWO 13'-0* LONG PIECES FASTENED TO THE
TIEDOWN PROVISIONS ON THE SIDES OF THE FLATRACK AND ON TOP OF THE LOAD AS
SHOWN ABOVE.

11 PAD, STRAPPING, 2" X .044" OR .050 X 18' (8 REQD). PRE-POSITION THE PAD
BETWEEN THE HOLD-DOWN STRAP, PIECE MARKED 10, AND THE FLATRACK TIEDOWN

PROVISION AND SECURE WITH ONE SEAL CRIMPED WITH ONE PAIR OF NOTCHES.

12 SEAL FOR 1-1/4" STRAPPING (4 REQD, 1 PER STRAP). FASTEN EACH STACK
UNITIZING STRAP, PIECE MARKED 9, WITH ONE SEAL, CRIMPED WITH TWO PAIR OF
NOTCHES.

13 SEAL FOR 2" STRAPPING (20 RZQD, 5 PER STRAP). FASTEN EACH HOLD-DOWN
STRAP, PIECE MARKED 10, AT THREE LOCATIONS (SIDES AND TOP) WITH ONE SEAL
CRIMPED WITH TWO PAIR OF NOTCHES AT EACH LOCATION. FASTEN EACH STRAPPING
PAD, PIECE MARKED 11. WITH ONE SEAL CRIMPED WITH ONE PAIR OF NOTCHES.
SEE GENERAL NOTE "K" ON PAGE 2.

14 EDGE PROTECTOR, FOLDED FIBERBOARD (AS REQD). POSITION UNDER THE STACK
UNITIZING STRAPS, PIECES MARKED 9, AND UNDER THE HOLD-DOWN STRAPS, PIECES
MARKED 10, AT POINTS OF CONTACT WITH EDGES OF THE POD'S FRAME.

- a 5-9
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LOADING AND BRACING3 WITH LOAD
AND ROLL PLATFORM IN COMMERCIAL
CONTAINERS OF ROCKET POD/
CONTAINERS (RP/C) FOR MULTIPLE
LAUNCH ROCKET SYSTEM, FOR SHIPMENT
BY T/COFC CARRIER

STHE LOAD AND ROLL PLATFORM IS A CCQIUMERCIAL PRODUT. FOR
A SOICE OF SUPPLY. CONTACT CONTAIIER CONCEPTS. INC..
191 IC.SC DRIVE. COUNaES GROIIV. IL 6 16, PHONE 1-312-

LOADING AND IRACING SPECIFICATIO SE- FOlRiN WITHIN THS
DRAWING ARE APPICABILE TO LOADS THAT ARE TO BE SHIPPED BY
TUAIIRICONTAINER-CN-FLAT-CAR (TIC(FC) RAIL CARRlIE SUIVICL
W1ST- SPEC IFICATIOS MAY ALSO BE USED FOR LOAOS THAo ARE
TO 2; *A0VE0 IY , MGCl OR IA--. CARR IERS. SE GENERAL
NI"TE V ON PAGE Z.

NVaN3ONS I.w... : Z,,A
,____________ I , - - -.., ...-
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NLRS PODS SECURED ON LOAD AND ROLL PLATFORM (LRP)
AND BLOCKED INS IDE STANDARD COMMERCIAL CONTAINER

I AFT:ER AEHfOVING CORN(2 ILJCKS AMP RO!L!NO OUT LAP,
NLRS POOC ARE ACCEIS!8LZ FOR DI1?ECT SIDE HANMDLING
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750 49 FORKLIFT$ PERFORM ENTIRE UNLOADING OPERATION
AND LOAD TRAILER MITE THE FOUR PODS INl 5 HMUTES

M5EOWE~S VIESa EaPTr LIP JEST PRIOR TO RU NG ROLLED

2.ICS 1571 CORREACIAL E5O OPENING CONTAINER
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